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Earth Failures Menace [-80

Last August along Interstate
Highway 80 between Coalville and
Echo in Summit County, a portion
of the road cut failed—the second
such occurrence along that stretch
since the road was first opened to
traffic.

At least two years prior, Utah
Geological and Mineralogical Sur-
vey staff had photographed the
lanes, before and after being open-
ed to traffic, and had predicted
landsliding (see top picture taken
from UGMS’ Earth Science Educa-
tion Series No. 2, published Feb-
ruary 1971).

Below: The second slide between Coalville and
Echo in Summit County, August 1972. Left
center: Farther north along the same highway,
en echelon tension cracks portend future prob-
lems. Right center: Excavation of the slide foot
revealed this scarplet with a clearly deformed
(differentially shored) claystone horizon; the
cone-incone structure (arrow) is believed
penecontemporaneous with most of the defor-
mation. Splintering, which already is destroying
the structure, follows the fluting and slicken-
sides in orientation.

A third massive earth failure in
December 1972 covered the west-
bound lane of traffic and required
snowplows to clear the area. The
slide was entirely in fill embank-
ment material. Drill rig equipment
is being used to explore subsurface
conditions to provide data for a
solution to the problem.

Above: View along newly opened traffic lanes;
notch cut in slope is the result of a failure onto
the road. Landsliding was predicted. (All photos
by B. N. Kaliser, UGMS.)




More than 3 million gallons of water are
pumped daily at Bountiful City’s new well.

CITY INSTALLS PUMP

Kaliser checks Peterson Brothers’ truck-
mounted pump equipment.

Bountiful Well Boosts Water Supply

The City of Bountiful has a
new water well, gauged at flowing
2,225 gallons per minute—
maximum pump capacity. The rate
of 3,204,000 gallons of water per
day provides a terrific boost to
Bountiful’s supply of water to
serve the community.

Bruce N. Kaliser, UGMS engi-
neering geologist, recommended
siting the well at the mouth of
Barton Canyon at the east end of

6th South, an elevation consid-
erably above the greater urban
area, to avoid filtration, evapora-
tion and pressure loss problems; he
also supervised the drilling opera-
tion.

Peterson Brothers Drilling Co.
of Bountiful drilled the well to
550 feet and installed a pump.
Water will be drawn into the city
water reservoir for dispersal.

Oil Shale-Possible Energy Source

“Oil shale and oil-impregnated
rocks,” presented by H. R. Ritzma,
UGMS petroleum geologist, at the
1972 annual meeting of the Amer-
ican Association of Petroleum
Geologists, will be published in the
proceedings of the Mineral Eco-
nomics Symposium (AAPG) by the
Mineral Economics Institute, Colo-
rado School of Mines.

The paper describes the oil
shale and oil-impregnated rock
resources of the U. S. and, in par-
ticular, the oil shale of Colorado,
Utah and Wyoming and Utah’s
oil-impregnated rock.

The magnitude of these
resources and their possible exploi-

tation as energy sources is dis-
cussed. Both oil shale and oil-
impregnated rocks (tar sands) are
predicted to contribute to the
nation’s supply of synthetic petro-
leum by 1975 and in significant
amounts by 1985.

In addition to the paper by
Ritzma, the volume will contain
articles on mining and mineral
policies, petroleum, natural gas,
coal and uranium by authorities in
each field.

Copies are to be sold by: Publi-
cations Department, Colorado
School of Mines, Golden, Colorado
80401. Price is $3.00 per copy
payable by check or money order.

Utahns Mourn
Armand J. Eardley

Dr. Armand J. Eardley, pro-
fessor emeritus, Department of
Geological and Geophysical
Sciences, University of Utah, died
November 7, 1972 at his home of
a heart ailment.

Dr. Eardley, former dean of
the College of Mines and Mineral
Industries at the University for 11
years, was also head of the Depart-
ment of Geology. He was pres-
ident of the Rocky Mountain
Section of the American Associa-
tion of Petroleum Geologists and a
member of the Utah Geological
Society and other professional
organizations.

He was the recipient of several
awards honoring him as a scientist,
scholar and teacher, i.e., the James
E. Talmage Scientific Achievement
Award in 1963 from Brigham
Young University and meritorious
service award in 1956 from the
Utah Academy of Sciences.

Although he had exceptionally
wide interests and published
papers of global scope, he main-
tained especial interest in the
geology of the Salt Lake area. His
studies of the waters, sediments
and environ of Great Salt Lake are
world famous.

At the time of his death, he
was actively engaged in a joint
study, financed by the National
Science Foundation, of a deep
core from the Great Salt Lake.

In eulogizing Dr. Eardley, one
colleague said if ever there was a
man to emulate, it was Dr. Eardley,
because he was, in the true sense,
a gentleman and a scholar.

The Utah Geological Survey
joins with his friends and
associates in mourning the loss of
a great man.
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UGMS RELEASES
NEW SERIES

The first studies in a new Oil
and Gas Field series were released
this month by UGMS. Nos. 1 and
2, Pariette Bench Field and Agate
Field Area, are in Uintah and
Grand counties; No. 3, Grassy
Trail Creek Field, straddles the
Carbon-Emery county line.

A map depicting the structure
of the field, stratigraphic data
where significant to production,
and a type log—usually electric or
gammaray-neutron—cover each
field, with one or more cross sec-
tions for larger fields.

Accompanying text details the
field’s discovery, development, res-
ervoir data and production statistics
and describes its geology.

The series begins with fields
liscovered and developed since
1961, but ultimately will update
and supplement older data (i.e.,
the Intermountain Association of
Petroleum Geologists’ Guidebook,
Oil and Gas Fields of Utah—A
Symposium).

Work on fifteen fields is under-
way or has been completed by
P. R. Peterson, consulting geologist,
under contract to the Survey.

Maps, charts and text are
folded into an envelope for con-
venience in filing or binding in a
looseleaf. The first three studies
are $1.00 each over-the-counter,
$1.10 by mail (Utah Survey, 103
UGMS Bldg., University of Utah,
Salt Lake City, Utah 84112).

Hollis Dole Resigns Federal Post

President Nixon has accepted
the resignation of Hollis M. Dole,
Assistant Secretary of the Interior
(Mineral Resources). A profes-
sional geologist, Dole joined the
Nixon Administration on March
21, 1969.

Dole held major responsibilities
for federal policies and programs
related to energy and mineral
resource development; he was
among the first administration
officials to call attention to the
nation’s deteriorating energy situa-
tion. He was instrumental in
securing the passage of the Mining
and Minerals Policy Act and the
Geothermal Steam Act, and in
carrying out significant portions of
President Nixon’s Clean Energy
program.

As stated by the American
Mining Congress, Dole’s record
as both a state and federal official
reflects a philosophy of making
public resources available for
development by private enterprise.

He has consistently sought to
increase the number of mining
engineers being graduated and to
upgrade the capabilities of mineral
science colleges through programs
of federal assistance.

Dole is a graduate of the
College of Mines, University of
Utah, and an honorary member of
the Association of American State
Geologists. From June 1955 until
March 1969 he was Oregon’s state
geologist and acted in that
position from January 1954 to
June 1955. The UGMS salutes him
for his accomplishments.

Utah’s Sen. Frank E. Moss,
chairman of the Subcommittee on
Minerals, Materials and Fuels, was
appointed chairman of the
Committee on Aeronautical and
| Space Sciences and will no lohger
serve on the Interior Committee.
A new subcommittee chairman has
not been chosen.

“Trickle-Root” System
Implemented in U. S.

An agreement between S. Blass,
originator. of trickle-root irrigation
in Israel, and H. Klein, Washing-
ton, D.C., to market the trickle-
root system in the U. S. may be a
crucial development in water
management.

Present estimates of with-
drawals for irrigation in 1980 run
as high as 136,000 million gallons
daily, with consumptive use pro-
jected at 82,000 million gallons
daily (Water Newsletter, v. 14, no.
8, 1972). Amounts for 1965 were
111,000 and 65,000 million
respectively. In a nation which
uses the equivalent of about 1,800
gallons of water per person each
day to serve its homes, farms and
factories, cutting back irrigation
demands is a major shift in the
direction of sensible water
budgeting.

Although some areas in the U. S.
presently use the drip watering
method, the agreement paves the
way for large-scale implementation
with “tens of thousands of acres
of various row crops and orchards
exploiting this system throughout
the United States’—using 30
percent less water to grow crops
twice as large as those now grown
with conventional irrigation tech-
niques.

The Blass method reportedly
helps stem pollution by eliminat-
ing the irrigation flooding of land
with its consequent dumping of
sediment-laden water and
chemicals from fertilizers in
nearby streams.

A fixed plastic network incor-
porating a fertilizer control head,
main filters, mainpipes and
dripping lines is placed on the soil
to feed sufficient water and nutri-
ents to ‘“‘grow fruit not roots.”
Crop watering is planned at pre-
determined rates sufficient to

(continued on page 7)



(nge‘dt

Mineral Production in Utah, 5 bt de et

amount, 1,419,154 acres, being oil

197 1 = 1 972 and gas leases. Oil shale includes

238,066 acres; salt 262,003; met-

by Carlton H. Stowe, UGMS Staff Specialist allic minerals 171,636; nonmet-

allics 68,915; bituminous sands

During 1972, Utah’s mineral in 1972 than 1971, mineral leasing 68.258: and coal 109,349 acres

industry accounted for more than  provided 90.7 percent of the total

. . Acreage under lease increased by
ZQ percent of the a§sessed valua in 1971. 236,614 acres over the 1971 fig-
tion for the entire state, or

$403,196,468, an increase over Income from mineral leases and  UrTes.

1971°s $402,538,800. permits consistently accounts for Royalty payments for the 1972

the greatest percentage of receipts; fiscal year were highest in Uintah
Utah collected more than $35 it reached a peak in 1962 when County where $230,961 are

million in taxes from mineral nearly 96 percent was from recorded. San Juan County,
producers: +32.9 million in state  receipts. Cash receipts for all min- second, recorded $194,542; Car-
royalties, +328.6 million in prop- erals in fiscal 1972 were bon County’s royalty amounted to
erty tax (17.07 percent of total),  $10,035,591 compared to 1971 $64,180.

+33.8 million in occupation tax, $9,264,164. Payments to the State
and corporation and sales taxes. of Utah from public land revenues A total:of 459,806 uoms are
for mineral leases in 1972 were under State land lease in Uintah

In 1972, the Bureau of Land - . County, 231,230 acres in San Juan
Management administered $3,828,370, highest since 1765. County and Grand County has
22,722,316 acres (43.12 percent) The Division of State Lands 364,198 acres under lease, although
of Utah’s 52,696,960 acres. reports a gross receipt of $730,527 it records a relatively low royalty
Largest contributor of receipts royalty and a gross interest receipt ~payment receipt.
from BLM-administered lands and of $2,183,642 on mineral-lease
resources during fiscal 1972 came rental as of June 30, 1972. Roy-
from the Mineral Leasing Act of alty receipts increased $5,940 and
1920: $10,035,591 (89.25 per- mineral-lease rental increased N
cent) of the total $11,244,294; $586,634 over the previous fiscal :rcl)illiii3i6n.819r;111.hon ek
although total receipts were larger year ending June 30, 1971. The (continued on next page)

From a downward trend in
1971 Utah’s mineral production
valuation rose 2 percent in 1972
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(continued from page 4)

In preliminary data the U. S.
Bureau of Mines reports that pro-
duction in the metals group
remained about the same in 1972
as in 1971 and accounted for 65
percent of the total value. Produc-
tion of mineral fuels increased 5.6
percent and accounted for 25 per-
cent of the value, while nonmetals
increased 8.2 percent to about 10
percent of the value.

Largest increase noted is in
gold which rose to $21,391,000 in
1972 compared to 1971’s
$15,221,000. Production in 1972
was less than 1971 (367,155 com-
pared to 368,996 troy ounces).
Copper rose to $274,299,000 over
$273,989,000. Because of the
tremendous increase in oil explora-

tion, primarily in the Uinta Basin

area, petroleum climbed to
$79,648,000, highest since 1963
when the mark was set at $90.9
million. Marketed natural gas,
however, fell from $7,084,000 in
1971 to $7,020,000 in 1972.

At the end of 1972, oil and gas
operating companies and inde-
pendent operators had drilled 159
wells in Utah compared to 90
wells drilled in 1971-86 were
exploratory whereas 56 were
exploratory in 1971.

Utah’s 1972 well completions
include:

New field wildcats: 10 oil, 2
gas, 56 dry for a total of 68 wells.
Footage drilled, 458,863 feet.
Other exploratory wells: 12 oil, 6
dry for a total of 18 and 195,715

feet drilled. Includes new pool,
deeper pool, shallower pool, out-
post and extension tests. All wells
drilled for oil and gas: 75 oil, 13
gas, 71 dry for a total of 159
wells. A grand total of 1,292,374
feet of hole was drilled for the
year.

Note: Federal and state mineral statistics
related to leasing and royalties are maintained
on a fiscal year basis; data apply to the fiscal
year July 1, 1971 to June 30, 1972. U. S.
Bureau of Mines reports, however, are on a
calendar year basis. Mineral production and
values by county for 1972 will be included
in May’s Quarterly Review.

Information for this report was derived
from the following sources: U. S. Bureau of
Mines 1971 annual yearbook data, 1972 pre-
liminary data and additional information
released to UGMS by the USBM; Public Land
Statistics, 1971, Bureau of Land Management;
BLM Facts and Figures for Utah, 1972, and
Utah Division of State Lands fiscal report,
July 1, 1971 to June 30, 1972.

Utah lands fees, royalties, rentals, fiscal year data 1967-1972.

Total receipts from leases and permits on public lands in fiscal year 1972 include royalties on Federal leases collected by U. S. Geologica!

Survey: $10,035,591.

Minerals activity on federal lands in Utah,

July 1, 1971, to June 30, 1972 (U. S. Bureau of Land Management)

Allocation of Bureau of Land Management receipts to State of Utah for mineral leases and permits: $3,828,370.
Source: Bureau of Land Management Facts and Figures for Utah, 1972.

(continued on next page)
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San Arroyo Field— | (corinedrom pse 5 Sovermment ol
WATER 1,649,280 Acres STATE LANDS ;
; LAND 52,696,960 Acres 8% 4.03M Acs.
Studyon Open Flle TOTAL 54,346,240 Acres
M=Million

A study by O. A. Monsalve,
Geology of the San Arroyo gas FEE LANDS
field, Grand County, Utah, is on HEZTIM R
open file at Utah Geological :
Survey. '%2

The study covers the &
stratigraphy, structure and NN 5
accumulation of natural gas in 19 M Acs. DRINMNIN
the San Arroyo field, one of 26 M N
Utah’s largest gas producers. A ©
series of maps depicts the S
anticlinal structure of the field of \\\ DN

.
several levels and the areal extent #
and thickness of each major
sandstone body. Large-scale \
faulting on the north flank of e )
San Arroyo anticline was revealed NN R
by detailed structural mapping. 3‘.:;."85&. of Interior-Bureau of Land ” RN
Differences in the as roduced anagement, "B"LM Facts and Figures Q
in the field are diSCUﬁSCd.p Ugr’\ Ltht:tr:e' [1)i9v7.26f gt.att—)e Lands Utah land ownership, 1972.
Fiscal Report 7/1/71 to 6/30/72

Mineral production in Utah in 1971 and 1972.

T

Carbon dioxide (

o . thousand cubic feet 55,178  §
Clays . usand :

. thousand short tons 198

Coal (bituminous) . ey Ll e de | 4606

Copper (recoverable content of ; ... ... shorttons 263451

Fluorsper .. .. 0L 0 L ..do 10,947

Gem stones . ... ... .| L L NA

Gold (recoverable content of otes, ete) . .. . ...... ... ... .... . .troy ounces 368,996

Iron ore (usable) . . . .. ... ..,.. tss.e4.. ... thousand long tons, gross weight. . 1,681

Lead (recoverable contentof ores, etc.). . ., ............... ... . shorttens 38270

Lime .. .. ... . ... G daee bl e i  thousand short tons 172 3,56 f
Manganiferous ore (S5 to 35 percent Mn) ... ,....... .. ... .. .. .shott tons 112 N . -
" Natural gas (marketed) . ...... .. .. . GEL L million cubic feet 42,418 7.084 . 39000 7,020

Natural gas liquids: L ‘
Natural gasoline and cycle products . . .

e W e e e

! Production as measured by mine shipments, sales or marketable production (including consumption by producers). Final U.S. Bureau of Mines
tabulations.

2USBM Mineral Industry Surveys 1972 Preliminary Report.

3Revised. NA Not available. W Withheld to avoid disclosing individual company confidential data; included with “Value of items that cannot be
disclosed.” XX Not applicable.

(continued on next page)
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UTAH GROSS-MINERAL PRODUCT,
EXCLUSIVE OF GROUNDWATER

Source:
UGMS Statistical Data
USBM Reports
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Agricultural Waste

Problem Mounts Up

According to environmentalist
Gary Soucie in the September
issue of Audubon, ‘... American
agriculture each year generates
nearly 10 times as much solid
waste as all our cities, towns,
suburbs, and communities com-
bined . ..some of the feedlots
supplying us with steaks and ham-
burgers have sewage problems the
equivalent of one million people
living on 320 acres, a population
density 26 times that of
Calcutta . . . (and) disposal of log-
ging debris by prescribed burning
produces more particulate air pol-
lution than all our motor vehicles,
industries, powerplants, space
heating, and burning dumps com-
bined.”

The author states that agricul-
tural activities generate 2.5 billion
tons of solid wastes annually,
more than half of all solid wastes
from all sources.

Animal wastes constitute the biggest share and
the biggest problem: 1.1 billion tons of fecal
waste, 435 million tons of commingled liquid
waste, and another 200 to 400 million tons of
used bedding, paunch manure from slaugh-
tered cattle and carcasses.

Waste production by domestic animals in the
United States is equivalent to a human popu-
lation of 1.9 billion.

(continued from page 3)

prevent ‘‘moisture stress”> which
causes roots to seek more water
than is required for maximum
growth of the useful parts of the
plant. The method is also said to
prevent damage to crop leaves
typical of sprinkle systems.

The Israeli benefits include 20
tons of winter cucumbers per acre
instead of eight under sprinkle
irrigation and a 12 percent
increase over eight years in oranges
grown with 17 percent less water.
Recent refinements of equipment,
hoses, pipes and nozzles have
resulted in a cost for the system
competitive with conventional
sprinkler irrigation networks.

Old As The Hills
Quakes Then, Too...

In perusing the archives of the
Church of Jesus Christ of Latter-
day Saints, Bruce Kaliser, UGMS,
has turned up some most inter-
esting facts and anecdotes con-
cerning seismic events in Utah’s
earlier years. The following is one
such passage (from a private letter
written in Camp Yuba (Zuba?),
December 5, 1853; an account of
an earthquake in Gila):

Event occurred in a.m. of Nov. 29, 1853 at
12:00;.lasted ~% min . .. Stopped clock and
threw some books down from shelf . . . Clouds
of dust rose from ground where banks of river
fell. Cliffs and rocks also fell from the

mountains . . . A few moments after the first
shock 1 was looking toward the south, when I
saw a large column of steam rise, and at a
great height spread out into a cloud. It was
followed at short intervals by two smaliler jets.
The exact direction was S47° west of the post
and 25 or 30 miles distant. The motion
appeared to be from the NE to SW. All the
ground around us is full of fissures and in
many places mud, sand and sulphur. Water
gushed to the height of several feet. The river
rose in a wave nearly a foot, and did not
subside under several hours. The velocity of
the current was increased and ity bed appears
to be permanently lowered. During the day
and night there were more than a dozen
shocks, most of them slight.

(from Ogden Herald, November
10, 1884):

...animals stampeded and people awakened
... The event is significant of the mighty par-
turition which is now agitating the political
world, the finis of which is to be the birth of
a new era of reform with Grover Cleveland at
the helm.
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16. Locomotive Springs 38. Fremont Island SW 61. Salvation Creek
Yet, the United States is water rich. Our streams | 17. Monument point ooy iy 88 Smtveti Fas
va1d i . s 5 i osharem
carry an average of 1.2 billion gallons of water daily | 19.spring Bay sw i gzggzzgt Reservolr NW 4. Moroni Peak
: . . . 20. Coyote Point \ 4 65. Flossie Knoll
to the oceans; lakes in North America contain about| 5,"; "0 43. Flat Ridge %5, stsinony

‘ o chuie 44. Poi Spri B: h
7,800 cubic miles of water (8.6 quadrillion gallons) | 22. Doiphin island West 5. Etma o 67. Pollywog Lake

and the upper half mile of the nation’s groundwater

reservoir holds about 50,000 cubic miles of water USGS STUDIES
(55 quadrillion gallons).
Quadrangle Map Releases

Recent topographic quadrangle releases by the

Only 6 percent of the water withdrawn is actually U. S. Geological Survey and unmapped and mapping-
consumed (that is, evaporated or incorporated in a in-progress areas are shown above (right); cooperative
finished product and no longer available for use). studies between the USGS and the Utah Geological
Water that is not consumed is returned to bodies of | -Survey are also located (left; not shown is a coopera-
water where it may be used again if its quality is tive project on the Great Salt Lake with USGS’ Water
preserved. Resources Division).

These vast stores of water dwarf industry’s need
for 177 billion gallons per day.
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At Home With Geology

Excavation Costs Can Be Cut

by B. N. Kaliser
UGMS Engineering Geologist

Constructing a home requires
grading a lot and preparing a foun-
dation; basements and buried
power and telephone lines and
sewers require even greater excava-
tion.

To excavate soil or unconsoli-
dated earth costs about $.40 per
cubic yard!, increasing to $3.00
per cubic yard if ripping equip-
ment for bedrock is necessary and
$10.00 or more per cubic yard if
blasting is required.

Rock removed by excavation
not incorporated into fill and
hauled to a disposal site will
increase costs, as will soil imported
for landscaping.

Careful selection of homesites
can minimize excavation costs by
avoiding underground bedrock
knobs, shallow profiles and land-
modifying expenses.

Rock outcrops and differing
soil textures on prospective and

!Haulage costs not reflected.

neighboring lots can be observed.
Test holes can be dug, preferably
with a backhoe, to examine depth
to bedrock and the extent to
which the rock mass is fractured,
weathered and cemented.

A more sophisticated approach
involves the refraction seismo-
graph, a geophysical instrument
that has been greatly simplified in
recent years for shallow engi-
neering work. Seismic velocities
are determined and correlated to
soil and rock classification; type of
material, its hardness or density,
and removal or rippability charac-
teristics of the soil and rock also
can be determined.

Igneous rocks, being crystalline
and lacking stratification and
cleavage planes, are the most diffi-
cult to rip; sedimentary rocks with
inherent planes of stratification
and lamination are generally the
most easily ripped and meta-
morphic rocks with their varying
degrees of foliation, schistocity or
cleavage fluctuate considerably in
rippability.

U of U Librarian

Passes Away

Geologists and students lost a
true friend with the death of Cecil
W. Warren, assistant in the Science
and Engineering Library, University
of Utah, since 1960, who passed
away November 13, 1972, follow-
ing an illness.

Recently Warren, a miner in his
early life with a keen interest in
geology and maps, indexed mate-
rial which pertained to mines in
the Salt Lake Mining Review. He
worked on the project at home in
his spare time for two years and the
UGMS published it in 1971 as
Bulletin 91. The index is invalu-

able to librarians, geologists and
prospectors.

Warren also hand-set and hand-
printed a volume of his own
poetry, Figs Not Gathered in
Tusculum, which he published in
1963; the edition was sold out.

Graduate students, faculty of
the College of Mines and Mineral
Industries, staff of the Utah
Geological and Mineralogical
Survey, professional geologists and
miners pay tribute to Cecil Warren
for his dependability, his dedicated
and willing work, and most impor-
tant, for his excellent library
service to all people, especially
those unfamiliar with library
procedures.

Rock drilled for water line placement in sub-
division; outcrops are absent, but soil cover is
negligible.

Hardness and physical and
chemical weathering characteristics
of rocks also affect excavation
difficulties.

In Salt Lake Valley, some well
cemented sedimentary horizons are
buried at shallow depth. For
example, (1) caliche, a soil in arid
environments, cemented with cal-
cium carbonate, and (2) Lake
Bonneville tufa, calcium carbonate
cement precipitated by algae along
the shoreline of the ancient lake.
Both materials should be rippable,
however.

Earthquake Epicenters

General earthquake epicenters
in or near Utah for June through
October 1972, with dates of
occurrence and approximate mag-
nitudes, are listed below. Unless
otherwise indicated, localities are
in Utah.

Magnitude
June

1 South of Sunnyside . . ........... 2.3
2 Near Monroe (slight damage) ...... 4.0
2 Near Monroe ................. 33
2 Near Monroe ................. 2.7
2 Near Monroe .............c... 3.1
3 Near MONroe. . ......co0c0cecese 2.7
3 Near Mt. Pleasant .............. 2.5
3 Near Mt. Pleasant .............. 25
1 Noawr HORM ... . .o vl 3.0

12 Five aftershocks from the
Hyrumarea .............. 1.2 to 2.0
15 Near Bonanza . . .............. <2.0
15 Near Bonanza . . .............. <2.0
16 Nine earthquakes near Quray ..1.3 to 2.6

(continued on page 10)
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(continued from page 9)

17 Near BoNANza . . ,-c gz o5 s 3o b ivese s 1.6
19 South of Sunnyside . . .......... <2.0
20:Near Bonanza ... . & vy . 0o seaus <2.0
21 Near BODanza . : . . 88 . . v s da s 2.1
24 ‘Near Bonanza . ... .8 .. s ihisie 2.0
24 ‘Near Bonanza ., . : <55 5% oo vsvwee 2.0
29:Near Coalville . . . .45 0 o, v ions 1.9
30 South-OF Vernion: ..o io o visisioy s i 22
July
1:-Near Antmony = . i .1 o iasas oway 24
1 San:Rafael. Swell 570 o oo v . 2.4
2 East central Nevada . . ........... 2.5
2 FastceptrabNevada . . - .o .5 .. 3.0
2:SouthobHatch .. .0 .. L aisoh. e 3.0
S Seuth'ob®atch . :0 700, disass 2.5
4. South.of Sunnyside.. . . . cin vl 0
6 Southof Bonanza .............. 1.7
7 Near Fairview . . .. ............. 2.
13 Near Marysvale . ............... 3.0
14 Promontory Point . ............. 23
18 East of Bear Lake . ............. 3.5
19 Near Fayette ................ <20
20 South end of Great Salt Lake .. ... <2.0
20 Near'Leht ... si.aivs s s cnddind 2.6
21 South of Ephraim . ............. 26
22 North of Preston, Idaho . .. ....... 2.5
22 North of Oak City ............. 2.2
26 -East of Sigurd .. ... ... oo s <20
26 South Wyoming . .............. 2T
27:Sopth. of Tevan: . .. 0 S sddd i <2.0
S oNehtMarti. .ol e v o i lpesan 22
33 Bastof Richfield.. . . .. .loini idiog 2.5
August
FRNEAT MOTEAN. o . . iviimersehiagiiaie siae 1.6
D Near Junction ... o U an s sk 2.6
6 North of Randolph . . ........... 3.6
8t Near Spanish Fork 5070 G i« (i 2:1
46 Near Redmond ...« ., . iShmv s 21
16 Promontory Point . ............ <2.0
16 North of Vernal .............. <2.0
39 . Near Bear Lake . ........; 0094 25
17 Central Utah-Arizona border . . . .. .. 25
22 South of Coalville . ............. 1.7
26 NearCedar City - . . .« o viev e sinieoes <2.0

UTAH
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Address correction requested

26 Nedar Saling - ...ccvc vv i ton o vimins 2:1
27 Near Big Piney, Colorado . ........ 2.9
28 :Neat Coalyille: . 5. . esiisisinimide 23
28 Near Ceddr City L. .o vie v o <2.0
28 Near Scipi@ . ... 5 8. i p88%. - oo - 2.0
September
1°Sotith of Moote i v ci v lvian s 2.0
2iSouth'of Cedar City .. ¢ i 35
7 -Near-Castle:Dale v « o5 i inoas asis <2.0
13 Near BEIDE . L0 L4 Jowbare oo o <2.0
13 South of Sunnyside . . .......... <2.0
14 :Seuth-of Bonanza . . v .. < o5 . il <2.0
15 South of Sunnyside . . ........... 232
15 Near Richmond ............... 29
15 Near Castle Gate . . . ............ 1.9
16 South of Sunnyside . . .......... <2.0
19 'Noztth of :Scipio ' .. . .. . cawiiv 2.2
21 Near Farmington Bay ........... 1.5
21 Near Farmington Bay ........... 2.2
22 Near Farmington Bay ........... 1S
23 San Rafael Swell . ............. <2.0
27 Near Strawberry Reservoir . ....... 2.3
27 South of Fillmore .. ............ 2.5
28 Near Castle Dale . .............. 2.2
October
1 Near Richfield ................ 2.6
1 Near Heber City (slight damage in
Heber City and Midway (approx.
location 40°51’ N. lat.
111°35" W.long.) . ............. 4.1
1*NearHeéber City- . .. ........... 3.8
1 Near Heber City . .............. 2.8
1 Near Heber City ............... 3.1
2 Near Heber City . .............. 3.2
1-13 Ninety small aftershocks
near Heber City .............. <2.5
8 Near Price .................. <2.0
13 South of Sunnyside . . .......... <2.0
14 Near Strawberry Reservoir ....... <2.0
15 Neax Heber City. ; i . siamsi e v o 14
16 Near Hanna (approx. location 40°41’
N. lat. 111°01’ W.long.) ......... 3.0
17 Near:Hanma %o o 050 Jiiio . vaveaid 2.4
17 Kaiparowits Plateau . . ........... 3.2

19 Utah-Nevada border west of

Palgae s Utah®. . b s 8, A0k 2.9
21=Sepnth-offamas . worimtr ey 43
29 South of Sunnyside . ........... <2.0.
29 Utah-Arizona border south of

St George . L S8 T Led el 8 G, 3.2
29 Utah-Arizona border south of

St 'George ronud A s S0, 3.0
30 Near Cedar City: . voouinidvlov. . <2.0
30 Fifteen miles northwest of

Strawberry Reservoir . . . .... . 0. .. 1.9
30 Fifteen miles northwest of

Strawberry Reservoir . ........... 14
31 Near Heber City ............... 1.6

These earthquakes were

recorded by the University of
Utah seismograph stations under
the direction of Kenneth L. Cook.
All locations and magnitudes are
preliminary determinations; the
final determinations will be
printed in the University of Utah
Seismological Bulletin, issued
quarterly.
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Cut along dotted line a ;

mail

Gentlemen:

This is our yearly request for help from you. Inquiries regarding Utah geology often involve areas where there
is no published geologic coverage, but on which there has been geologic field work. Therefore, the Utah Geological
and Mineralogical Survey hereby solicits your cooperation for our open file listing of those areas being studied by
professors and students or agencies. The Survey requests that you circulate this form among your staff and graduate
students so it may be filled in and returned. Information supplied by respondents will be published in the Quarterly
Review and should be submitted not later than March 31.

Your general knowledge of studies being conducted by other organizations or universities is also requested.

Some of the information solicited may be contingent on future decisions. Please do not withhold that which
is available pending more definite plans. Our compilation must be timely if it is to be meaningful.

Where possible, please indicate on the map on the other side of this page the areas covered or to be covered.

Yours truly,

WP aferii?=

William P. Hewitt, Director
Utah Geological and Mineralogical Survey

Organization

Name of chief investigator

Address

Subject of thesis or study

Geographic area

Location by township Range

Latitude Longitude
(Please also note location on reverse side on map)

Scope and class: (i.e., detail, reconnaissance, photo interpretation with or without field checking, etc.)

Pertinent information: (i.e., special techniques, methods, map scales, cooperating agencies, commodities, etc.)

Dates: Inception
Projected completion

Probable location of information: (i.e., thesis file only, where, publication agency, etc.)

Probable status on completion: (i.e., University thesis; open file—where; state agency—where; publication—where;
company confidential—release date and provision, where)

103 UGS Building, University of Utah, Salt
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